TUTase activity specific for the addition of Us to the mammalian U6 snRNA prior to maturation has been identified (Trippe et al., 1998). A 3Ј TUTase activity in trypanosomes was first described in whole-cell extracts of T. brucei (White and Borst, 1987) and in a purified Western blotting ( Figure 1C ). Three crosslinks of varied
Western blotting ( Figure 1C ). Three crosslinks of varied efficiency were observed. The size of the first crosslink characteristic of the entire pol ␤ superfamily (Aravind and Koonin, 1999). A "poly(A) polymerase core domain" corresponds to a dimer, and the larger two crosslinks most likely represent a trimer and tetramer. The gel and a "poly(A) polymerase-associated domain" were also identified. However, there are insertions of more filtration, native gel analysis, and crosslinking results are consistent with a tetrameric quaternary structure, than 150 amino acids between the second and third metal binding aspartates in TUTase from the two spebut this must be confirmed by structural analysis. We will therefore refer to the conformation of the recombinant cies, which are not found in poly ( tion of G addition to 14 nucleotides has also been retion of Mg 2ϩ by Mn 2ϩ selectively inhibited the distributive activity of the enzyme (Mn 2ϩ panel in Figure 2A ). The ported for poly(A) polymerase (Martin and Keller, 1998) . Substitution of Mg 2ϩ with Mn 2ϩ affected the nucleotide absence of a continuous ladder between the "distributive" and the "processive" patterns also indicates that specificity of the recombinant enzyme, giving rise to a substantial incorporation of both A and C in addition to U.
there are two types of activities. The shortening of the processive product by the excess primer probably indiThe minimal length of the RNA substrate was at least 10 nucleotides (not shown). However, at UTP concentracates recycling of the enzyme after a number of processive catalytic acts. tions above 10 M, a low level of UTP self-polymerization was observed in the absence of substrate RNA (not shown). The L. tarentolae enzyme added Us to RNAs TUTase Activity Is Modulated by the Nature terminating in 6As, 6Cs, or 6Gs, but showed a preference of the RNA Substrate for RNAs terminating in 6 Us ( Figure 2B ).
The activity of the recombinant L. tarentolae TUTase on model editing substrates is shown in Figure 3 . The substrates consisted of two short synthetic RNAs TUTase Exhibits Both Distributive and Processive Transferase Activities bridged by an RNA (brRNA) that was complementary both to the 3Ј cleavage fragment (forming the "anchor Labeled RNA primer was preincubated with TUTase and then challenged with an excess of unlabeled primer plus duplex") and the 5Ј cleavage fragment (Kapushoc and Simpson, 1999) , and had a single strand gap with A or UTP (Greider, 1991). Figure 2C shows the presence of both a minor processive transferase activity in which G nucleotides. Use of the 5Ј-end-labeled 5Ј fragment alone as substrate led to the addition of a ladder of Us, the formation of a high molecular weight product is not greatly affected by the unlabeled primer, and a major the length of which was determined solely by the enzyme and UTP concentration. Annealing of the 5Ј fragment distributive transferase activity in which the addition of Us is inhibited by competition with unlabeled primer and the brRNA somewhat decreased the number of Us added, but annealing the 5Ј fragment, the 3Ј fragment, upon addition of each subsequent nucleoside. Substitu- Figure 7C . There is a proteins. We have preliminary evidence that mutation of the conserved aspartates in positions 342, 344, and decrease in the ratio of the edited to preedited bands with time of induction of RNAi, reaching approximately 548 completely inactivates the enzyme, while mutation of neighboring aspartates has no effect, confirming the 75%. An absence of a general effect on the stability or transcription of mitochondrial RNA was shown by the functional importance of these residues and the general similarity of 3Ј-uridine addition to other types of nucleotiprimer extension of the never edited CO1 mRNA and the cytosolic calmodulin mRNA ( Figure 7C, lower panels) . dyltransferase activities. However, an insertion of more than 200 amino acids between the second and third asparBased on this result, an internal control was performed for the ND7 mRNA by incorporating a primer for the CO1 tate residues of the metal binding triad appears to be unique to TUTase. The oligomeric structure of the L. tarenmRNA in the reaction ( Figure 7C, upper panel) , thereby allowing a normalization of loading. Little change was tolae TUTase is also not typical of other members of the superfamily, which are generally monomeric. observed in the overall levels of edited ϩ preedited mRNAs during the RNAi induction, suggesting no effect The TUTase enzymes from both species show a high degree of specificity for UTP with a K m of approximately of RNAi on stability of edited or preedited RNA.
The primer extension results for CO3, Cyb, Murf2, and 50 M (not shown). This nucleotide specificity was decreased by substitution of the Mg 2ϩ metal cofactor with ND8 are shown in Figure 7D In vitro RNA editing-like activity in a mitochondrial extract from Revised: January 16, 2002
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